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Learning Objectives

Describe successful practices for dynamic
electromyography (D-EMG) in a clinical environment
that promote accuracy and reliability of recordings

* Understand existing methods and standards

« Employ practical techniques for maximizing signal quality

Introduce useful quality assurance procedures
« During instrumented gait analysis
< Periodic quality assurance testing

Strategies to communicate these practices on a CMLA
Accreditation application
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Generation of the EMG Signal

Schematic of Motor Unit Innervation and
Motor Unit Action Potential (MUAP)

The Motor Unit (MU)
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Monopolarvs. Bipolar Configuration

MONOPOLAR DETECTION

mp. >———— EMG Signa
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Single electrode with reference

wMeasure action potential at one
electrode

wSubtract common as measured from
reference

Differential

BIPOLAR DETECTION

Two electrodes with reference

wMeasure action potentials at both
electrodes

wUse differential amplifier

wSubtract common signal aburce (CMRR)

wAmplifydifference between electrodes
only

Amplifier

Display Magnitude of
Unit MUAP at either

electrode is

Skin

inversely

Sarkolemm

proportional to d

Depolarized
membrane area

Front of excitation ————

 ——

Direction of propagation ————

Changing wave of depolarization along muscle fiber membrane

&%, coma

GCMAS 2017 i CMLA Tutorial T SLC, UT

May 23, 2017



Successful Practices for IGAT Dynamic EMG 1 James Carollo, PhD, PE

Bipolar Surface EMG Recording of MUAFP

ABipolar wave at recording electrodes produced as repolarization passes
under electrode site

AsSince signal amplitude is attenuated by the square of distance fi 4 0
excess subcutaneous tissue will significantly reduce signal magnitude

Baker R: Measuring Walking i A Handbook of Clinical Gait Analysis,
Mac Keith Press, 2013.

Summation of Motor Unit Action
Potential (MUAP)
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Signal Characteristics of Surface EMG

EMG pp Amplitude: 10mV (-
5mV to +5 mVjrior to
amplification*
Useabldrequency range -
500 Hz

Dominantfrequency range:
50¢ 150Hz
Random in nature

. Interference pattern derived
from signals (MUAP) from
different motor units

* |n practice; EMG amplitude < 1mV pp
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Components oALLD-EMG Systems

AWhile the sequence may change by vendor or transmission ty
(analog or digital, wired or wireless), ALIEMG systems must
include all of these stages

A Each has options that need to be matched to the application
A Each option impacts the quality of the recorded EMG signall
AWhile complex, help is available in the form of standards

Electrodes Pre-amp / Transmission Base
=» BP Filter = - wirediwireless Station Gain
EMG Samplmgl A/ID ngh -pass Filter Low- pass
Processmg Conversmn (Motlon Artifact) Filter
(Allasmg)

SENIAMProject: Qurface Hectromyography
for the Non-InvasiveAssessment oMuscles

www.seniam.org
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